In Turkey, studies on the tectonomagnetic effect have started at the end of 1970. Taking simultaneous measurements of the total geomagnetic field at a few stations in NW Turkey by proton precession magnetometers, some tectonomagnetic effects up to 50 nT accompanying felt earthquakes are observed within the period December 1972-March 1975. A linear relation is obtained between the magnitude and distance of the earthquakes which are close to the magnetic stations (less than 75 km), and the observed tectonomagnetic effect.
Introduction
As it is known that one of the seismically active areas in Turkey is the NW part of this country. For instance, in the region bound by 38. 5-41. 0N and 26. 0-30. 0E, a total of 43 earthquakes having magnitudes more than 3. 0 occurred during our tectonomagnetic study within the period Dec. 1970 -Mar. 1975 . Figure 1 shows the locations of the epicenters of these shallow earthquakes (up to 50 km) and magnetic stations, and also the determined faults in the NW part of Turkey. More information on this region can be found elsewhere, e. g., the epicenter maps for the period 1900-1970 (Nos. 31 and 32) , preliminary neotectonic map (No. 38), map of neotectonic regionalisation (No. 39) and the thickness map of the active layers (No. 53) which are published in UNDP/ UNESCO Survey of the Seismicity of the Balkan Region (Edited by G. P. Gorshov et al., 1974) .
Studies of tectonomagnetism in NW Turkey were carried out in three directions: a) Simultaneous total intensity measurements have been taken since Dec. 1970 . At the beginning of this study there were only two magnetic stations (K and E in Fig. 1 ). The results obtained from the first part of this project are published by IsPIR and UYAR in 1971 (a) for the period Dec. 1970 -Aug. 1971 and in 1971 for the period Dec. 1970 -Nov. 1971 . Then the number of magnetic stations for the same purpose have been increased up to five during the second part of this study (Dec. 1971 -Jun. 1974 in the same region (IsPIR et at. 1974) . After this date, unfortunately only two magnetometers have been in operation because of the lack of funds. However in a few months one more station will be added to the network. Here, in this paper some examples on tectonomagnetic effects observed within the period Dec. 1971 -Mar. 1975 b) During the period Aug. 1972 -May 1974 , absolute values of the horizontal, vertical and total components of the geomagnetic field are measured nearly every three months at four stations which are located along a profile on an island shown in a rectangle in Fig. 1 . Then the variations in geomagnetic elements and occurred earthquakes within the same period are compared.
Along the same profile at five stations, levelling and gravimetric measurements are also made three times within the period 1971-1973. c) For further study on the same subject the magnetic records of three permanent observatories (Istanbul-Kandilli, Panagyurishte and Surlari) are compared to find out the local geomagnetic variations accompanied by the felt earthquakes in the past (IsPIR, 1972) .
Simultaneous Total Intensity Measurements
Observations of the total geomagnetic field intensity have been made by proton precession magnetometers. Each magnetometer is furnished by a timing unit and a trace recorder or a digital printer. At each station three simultaneous measurements have been taken every 15 min for three hours a day. This period involved local and universal midnights. The hourly mean value has been calculated from 12 observations and then daily mean value from three hourly mean values for each station. Therefore using this method which has been used before by RIKITAKE et al. (1966) , the daily mean value is not based on a set of uniform geomagnetic data.
In Figs. 2-5, the map of the same region shows the locations of the magnetic stations (with circles) and the epicenters of the earthquakes (with asterisks).
At the other part of each figure, daily differences between the total intensity recorded at the stations which are shown by the letters K, F, E, D, Y, G and A, are given as a function of time. The occurred time of each earthquake is marked by an arrow and its magnitude is written in Figs. 2-5, if the magnitude is close to 3. 0 or more. At one of the stations (F), a magnetometer was in operation during two different periods. First, the instrument was tested in the Istanbul-Kandilli Observatory (K) by taking measurements continuously for five days. Then these data are compared with the total intensity values recorded by another proton precession magnetometer at the Observatory. The standard deviation of the simple differences of the total intensity is estimated as 0. 2 nT for this period.
Then the magnetometer was installed at the F station to make simultaneous measurements on 16 Jan. 1971, but for one month the standard deviation of 4F (FK)* is estimated as 7. 5 nT in spite of the distance between the stations. Secondly, another magnetometer was set up at the same station (F) in 1972 for about 6 months. Again the standard deviation of 4F (F-K) is found high (8. 7 nT).
As an example, the values of 4F (F-K) for four months are given in Fig.  2 . At the moment, the first approximation method does not give any solution whether these variations are due to the magnetic effect of the channel taking place between the F and K stations.
The same feature in the differences is also determined at stations A and G when it is desired to extend the network towards the North Anatolian Fault zone. The cause of perturbation in the local geomagnetic field at the stations mentioned is still unknown. In the future it is hoped to find it out by using three component magnetometers at these locations. Therefore the observed geomagnetic values at stations F, A and G are not considered in this study.
Before the occurred earthquake "a", the variations in 4F were between 0-15 nT, and the dominant effect was observed at station E because of the epicenter (a) was closer to E than the other stations. After the earthquake "b" the local effect varies from 0 to 15 nT and the unstable case is going on up to the beginning of Mar. 1973. Between this date and Jun. 1973 , all the differences recorded at stations K, Y, E and D do not show any variation.
The variations recorded before (19 nT) and after (16 nT) the earthquake "d" with magnitude less than 3. 0 are shown in Fig. 3 , but there is no significant variation before and after the earthquake "e". Within the period Jul. -Oct. 1973 the differences are at the normal level. Figure 4 shows the observed local geomagnetic variations during a seismically active period. There are a few indications in the differences during the first two months, except in 4F (D-K), in spite of no observed earthquake. Before the earthquakes "f" and "g" it can be seen that the variations in the differences, and the dominant variation (10 nT) observed in d F (Y-E) before "g" occurred. Then the variations in the differences, except in d F (D -K), are becoming much bigger than the variations in the differences recorded up to 1974 in the same region. The maximum variation is about 50 nT.
There is also an oscillation with time. The same feature exists in the hourly mean values, too. These variations reverted to normal in Jun. 1974. Within the period of Jun. -Sep. 1974 the differences are at the normal level. Figure 5 shows the local geomagnetic variations within another seismically active period. During 5 months 20 earthquakes occurred with magnitudes close to 3. 0 or more. Therefore it is difficult to distinguish the tectonomagnetic effect of each earthquake because of the time intervals between the date of felt earthquakes. Here, the maximum difference in d F (K-E) recorded is less than 50 nT after the earthquake "u" having magnitude 4. 6. 
Temporary Geophysical Measurements along a Profile in Kapidag Island
This island is located in the southern part of Marmara Sea (Fig. 1 ). There is a probable fault between the island and Anatolia. Two magnetic stations are located at both sides of this fault to have simultaneous measurements of the total intensity which are shown by E and D in Fig. 1 . Making some measurements are took in the programme along a profile which is crossing the fault when some difficulties arose to interpret the results of the simultaneous total intensity measurements at stations E and D. Figure 6 shows the locations of the temporary stations with numbers from 1 to 5 which are fixed at the side of a road as is shown on the map. Along this profile absolute magnetic measurements have been made every three months or so. During the field work a set of QHM's, a BMZ and a proton precession magnetometer are used to measure the horizontal (H), vertical (Z) and total (F) intensities of the local geomagnetic (Fig. 6 ) with respect to the first station.
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field. Besides these, levelling and gravity field measurements have been repeated every year. Figure 7 shows the time variations of three components of the geomagnetic field at each station from Jul. 1972 to May 1974. It is seen that the maximum variations in three components are observed at the first two stations (1 and 3) and the amount of variations are between 35-65 nT. On the other hand, the variations in H, Z and F at stations 4 or 5 are rather high, between 35-125 nT, during the same period. The variations at these stations occurred in opposite directions, especially in Z and F; perhaps the probable fault has taken place between stations 4 and 5. During the same period the biggest variation is observed at station 5 before an earthquake ("f" see Fig. 4 ) having a magnitude of 4. 3, in Jan. 1974. The other important variation in F is recorded 5 days before the occurred earthquake "c" having a magnitude of about 3. 0
Besides these magnetic measurements, the Turkish Mapping Service has made levelling (h) and gravimetric (g) measurements at five stations along the same profile each year. Figure 8 shows the relative variation in h and g for each station. The maximum variation in h is observed at stations 4 and 5 but the maximum variation in g is recorded at stations 2 and 3 for the same period, 1971-1973. These results can partly support the local geomagnetic variation (Fig. 7) , but it is not desired to compare them because of the sensitivity of the instruments for measuring h and g, and since the distance between the stations are rather long for levelling.
Tectonomagnetic Effect at Kandilli Observatory
For further study on the same subject in Turkey, the local geomagnetic effects accompanying felt earthquakes in the past with the aid of available magnetic records at the Istanbul-Kandilli (Turkey), Panagyurishte (Bulgaria) and Surlari (Roumania) observatories are computed (Fig. 9) . Using the magnetic records of these observatories it is possible to have more data in a longer time period to investigate tectonomagnetism of the region. Besides this the interpretation of a seismomagnetic event recorded in three components of the local geomagnetic field will be done more easily than that of using only the total intensity (IsPIR, 1972) .
Here only two examples are given: One of them is calculated from the simultaneous single readings at three observatories mentioned above. As it is known that 12 European magnetic observatories are in the same project since 1967 to read the simultaneous single readings (Momentanwerte) of three components (D, H, Z) at 2. 00 a. m. (UT) sharp in ten quiet days in a month.
Therefore, at the reading time, the effects of the sun, conductivity anomaly and the like are at a minimum level. Figure 10 shows the differences 4H and 4Z between the Istanbul-Kandilli (1K), Panagyurishte (PIN and Surlari (SU) within five months in 1968. During this time period, the variation in 4D are not significant. On 3, 9, 10 and 28 Sep. 1968, nine earthquakes occurred having magnitudes between 4. 1 and These differences increase at the beginning of May up to the end of June, stay at nearly the same level for a few days, then decrease slowly. The variation in H is more than 10 nT in this period.
AZ (SU-PN) has only a variation of about 6 nT during 5 months. AZ (SU-IK) and AZ (PN-IK) look like each other in the same period: In May and at the end of October, both differences are at a normal level. At the end of May, they decrease up to the beginning of July, then they increase with the same rate up to the beginning of October. The amount of variation in both differences is about 16 nT.
The scattering is higher when the magnetic data of the Surlari Observatory is taken to compute the differences because of the distance between the observatories.
The second example is computed from the daily mean values of the IstanbulKandilli and Panagyurishte observatories for the period May-Aug. 1967 (Fig.  11) . Within this period, an earthquake occurred on 13 June having a magnitude of 4. 5 and then 22 earthquakes having magnitudes between 4. 0 and 7. 2 occurred between 22 July-14 Aug. 1967. Their epicenters were located east of Istanbul and their distances from the observatory are around 120 km.
The tectonomagnetic effect of the first earthquake in this period is about 3 min in D, 12 nT in H and 5 nT in Z at IK. The local variations in the field components on 23 July are 5 min in D, 30 nT in H and 15 nT in Z. 
Conclusion
Most of the tectonomagnetic effects computed with the aid of the simultaneous total intensity measurements in the first part of this study can be related to the occurred earthquakes. There is no obvious local geomagnetic variation before and after the earthquakes "c", "e" and "f" (Figs. 2, 3 and 4) . During a seismically active period when the time intervals between the dates of successive earthquakes are rather short, it is not possible to distinguish the tectonomagnetic effect of each earthquake; for instance in the periods Jan. -Feb. 1974 in Fig. 4 and Nov. -Mar. 1975 in Fig. 5 . As is shown in Figs. 2-5 the absolute value of tectonomagnetic effect varies from 0 to 50 nT.
In the published part of the tectonomagnetism study for the period Dec. 1970 -Jul. 1971 , one of the results was: three earthquakes took place at either nearly north or south of the magnetic station E after a decrease in the local geomagnetic field, and after an increase an earthquake occurred at a place which is nearly west of the same station (IsPIR and UYAR, 1971a) . However, the same relation could not be found for the earthquakes which had occurred since Jun. 1971 in the same region.
At the moment it could be possible to say for the occurred earthquakes which are close to the magnetic stations (less then 75 km) that there is a linear relation between the magnitude (M) and distance (L) of the earthquake and tectonomagnetic effect (JF) as is shown in Fig. 12 . The coefficient of this relation is estimated as 5 from this figure; therefore the relation can be written as togM=5.
4F.
Magnetic measurements along a profile show that the observed variations at two stations which are close to the fault are larger than the variations observed at the other stations. On the other hand, the observed variations along the profile are found bigger than the variations recorded at the permanent stations. Therefore, it will be more useful to have a denser network for making magnetic periodically. By this way it can be possible to control a larger area with only a few proton magnetometers in Turkey. The last part of this study shows that it is possible to use the magnetic data of the observatories to compute the tectonomagnetic effects in the past at Istanbul in spite of the distances to Panagyurishte and Surlari.
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